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within the authorized bandwidth. In
such cases, the frequency stability re-
quirements of § 90.213 must be met for
each emission.

(5) Unless specified elsewhere, chan-
nel spacings and bandwidths that will
be authorized in the following fre-
quency bands are given in the following
table.

STANDARD CHANNEL SPACING/BANDWIDTH

Frequency band (MHz)
Channel
spacing
(kHz)

Authorized band-
width (kHz)

Below 25 2 ..............................
25–50 ..................................... 20 20
72–76 ..................................... 20 20
150–174 ................................. 1 7.5 1,3 20/11.25/6
220–222 ................................. 5 4
421–512 2 ............................... 1 6.25 1,3 20/11.25/6
806–821/851–866 .................. 25 20
821–824/866–869 .................. 12.5 20
896–901/935–940 .................. 12.5 13.6
902–928 4 ...............................
929–930 ................................. 25 20
1427–1435 2 ...........................
2450–2483.52 2 ......................
Above 2500 2 ..........................

1 For stations authorized on or after August 18, 1995.
2 Bandwidths for radiolocation stations in the 420–450 MHz

band and for stations operating in bands subject to this foot-
note will be reviewed and authorized on a case-by-case basis.

3 Operations using equipment designed to operate with a 25
kHz channel bandwidth will be authorized a 20 kHz band-
width. Operations using equipment designed to operate with a
12.5 kHz channel bandwidth will be authorized a 11.25 kHz
bandwidth. Operations using equipment designed to operate
with a 6.25 kHz channel bandwidth will be authorized a 6 kHz
bandwidth.

4 The maximum authorized bandwidth shall be 12 MHz for
non-multilateration LMS operations in the band 909.75–
921.75 MHz and 2 MHz in the band 902.00–904.00 MHz. The
maximum authorized bandwidth for multilateration LMS oper-
ations shall be 5.75 MHz in the 904.00–909.75 MHz band; 2
MHz in the 919.75–921.75 MHz band; 5.75 MHz in the
921.75–927.25 MHz band and its associated 927.25–927.50
MHz narrowband forward link; and 8.00 MHz if the 919.75–
921.75 MHz and 921.75–927.25 MHz bands and their associ-
ated 927.25–927.50 MHz and 927.50–927.75 MHz
narrowband forward links are aggregated.

[60 FR 37263, July 19, 1995]

§ 90.210 Emission masks.
Except as indicated elsewhere in this

part, transmitters used in the radio
services governed by this part must
comply with the emission masks out-
lined in this section. Unless otherwise
stated, per paragraphs (d)(4), (e)(4), and
(m) of this section, measurements of
emission power can be expressed in ei-
ther peak or average values provided
that emission powers are expressed
with the same parameters used to
specify the unmodulated transmitter
carrier power. For transmitters that do
not produce a full power unmodulated
carrier, reference to the unmodulated

transmitter carrier power refers to the
total power contained in the channel
bandwidth. Unless indicated elsewhere
in this part, the table in this section
specifies the emission masks for equip-
ment operating in the frequency bands
governed under this part.

APPLICABLE EMISSION MASKS

Frequency band
(MHz)

Mask for equip-
ment with audio
low pass filter

Mask for equip-
ment without

audio low pass
filter

Below 25 1 ................ A or B ................. A or C
25–50 ........................ B ......................... C
72–76 ........................ B ......................... C
150–174 2 ................. B, D, or E ........... C, D, or E
150 Paging-only ....... B ......................... C
220–222 .................... F ......................... F
421–512 2 ................. B, D, or E ........... C, D, or E
450 Paging-only ....... B ......................... G
806–821/851–866 3 .. B ......................... G
821–824/866–869 ..... B ......................... H
896–901/935–940 ..... I .......................... J
902–928 .................... K ......................... K
929–930 .................... B ......................... G
Above 940 ................ B ......................... C
All other bands ......... B ......................... C

1 Equipment using single sideband J3E emission must meet
the requirements of Emission Mask A. Equipment using other
emissions must meet the requirements of Emission Mask B or
C, as applicable.

2 Equipment designed to operate with a 25 kHz channel
bandwidth must meet the requirements of Emission Mask B or
C, as applicable. Equipment designed to operate with a 12.5
kHz channel bandwidth must meet the requirements of Emis-
sion Mask D, and equipment designed to operate with a 6.25
kHz channel bandwidth must meet the requirements of Emis-
sion Mask E.

3 Equipment used in this band licensed to EA or non-EA
systems shall comply with the emission mask provisions of
§ 90.691.

(a) Emission Mask A. For transmitters
utilizing J3E emission, the carrier
must be at least 40 dB below the peak
envelope power and the power of emis-
sions must be reduced below the output
power (P in watts) of the transmitter
as follows:

(1) On any frequency removed from
the assigned frequency by more than 50
percent, but not more than 150 percent
of the authorized bandwidth: At least
25 dB.

(2) On any frequency removed from
the assigned frequency by more than
150 percent, but not more than 250 per-
cent of the authorized bandwidth: At
least 35 dB.

(3) On any frequency removed from
the assigned frequency by more than
250 percent of the authorized band-
width: At least 43 + 10 log P dB.

(b) Emission Mask B. For transmitters
that are equipped with an audio low-
pass filter pursuant to § 90.211(a), the

VerDate 23<NOV>98 10:25 Dec 08, 1998 Jkt 179191 PO 00000 Frm 00357 Fmt 8010 Sfmt 8010 Y:\SGML\179191T.XXX pfrm07 PsN: 179191T



362

47 CFR Ch. I (10–1–98 Edition)§ 90.210

power of any emission must be below
the unmodulated carrier power (P) as
follows:

(1) On any frequency removed from
the assigned frequency by more than 50
percent, but not more than 100 percent
of the authorized bandwidth: At least
25 dB.

(2) On any frequency removed from
the assigned frequency by more than
100 percent, but not more than 250 per-
cent of the authorized bandwidth: At
least 35 dB.

(3) On any frequency removed from
the assigned frequency by more than
250 percent of the authorized band-
width: At least 43 + 10 log (P) dB.

(c) Emission Mask C. For transmitters
that are not equipped with an audio
low-pass filter pursuant to § 90.211(b),
the power of any emission must be at-
tenuated below the unmodulated car-
rier output power (P) as follows:

(1) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency (fd in kHz)
of more than 5 kHz, but not more than
10 kHz: At least 83 log (fd/5) dB;

(2) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency (fd in kHz)
of more than 10 kHz, but not more than
250 percent of the authorized band-
width: At least 29 log (fd2/11) dB or 50
dB, whichever is the lesser attenu-
ation;

(3) On any frequency removed from
the center of the authorized bandwidth
by more than 250 percent of the author-
ized bandwidth: At least 43 + 10 log (P)
dB.

(d) Emission Mask D—12.5 kHz channel
bandwidth equipment. For transmitters
designed to operate with a 12.5 kHz
channel bandwidth, any emission must
be attenuated below the power (P) of
the highest emission contained within
the authorized bandwidth as follows:

(1) On any frequency from the center
of the authorized bandwidth f0 to 5.625
kHz removed from f0: Zero dB.

(2) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency (fd in kHz)
of more than 5.625 kHz but no more
than 12.5 kHz: At least 7.27(fd ¥ 2.88
kHz) dB.

(3) On any frequency removed from
the center of the authorized bandwidth

by a displacement frequency (fd in kHz)
of more than 12.5 kHz: At least 50 + 10
log (P) dB or 70 dB, whichever is the
lesser attenuation.

(4) The reference level for showing
compliance with the emission mask
shall be established using a resolution
bandwidth sufficiently wide (usually
two to three times the channel band-
width) to capture the true peak emis-
sion of the equipment under test. In
order to show compliance with the
emissions mask up to and including 50
kHz removed from the edge of the au-
thorized bandwidth, adjust the resolu-
tion bandwidth to 100 Hz with the
measuring instrument in a peak hold
mode. A sufficient number of sweeps
must be measured to insure that the
emission profile is developed. If video
filtering is used, its bandwidth must
not be less than the instrument resolu-
tion bandwidth. For emissions beyond
50 kHz from the edge of the authorized
bandwidth, see paragraph (m) of this
section. If it can be shown that use of
the above instrumentation settings do
not accurately represent the true in-
terference potential of the equipment
under test, then an alternate procedure
may be used provided prior Commis-
sion approval is obtained.

(e) Emission Mask E—6.25 kHz or less
channel bandwidth equipment. For
transmitters designed to operate with
a 6.25 kHz or less bandwidth, any emis-
sion must be attenuated below the
power (P) of the highest emission con-
tained within the authorized band-
width as follows:

(1) On any frequency from the center
of the authorized bandwidth f0 to 3.0
kHz removed from f0: Zero dB.

(2) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency (fd in kHz)
of more than 3.0 kHz but no more than
4.6 kHz: At least 30 + 16.67(fd ¥ 3 kHz) or
55 + 10 log (P) or 65 dB, whichever is the
lesser attenuation.

(3) On any frequency removed from
the center of the authorized bandwidth
by more than 4.6 kHz: At least 55 + 10
log (P) or 65 dB, whichever is the lesser
attenuation.

(4) The reference level for showing
compliance with the emission mask
shall be established using a resolution
bandwidth sufficiently wide (usually
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two to three times the channel band-
width) to capture the true peak emis-
sion of the equipment under test. In
order to show compliance with the
emissions mask up to and including 50
kHz removed from the edge of the au-
thorized bandwidth, adjust the resolu-
tion bandwidth to 100 Hz with the
measuring instrument in a peak hold
mode. A sufficient number of sweeps
must be measured to insure that the
emission profile is developed. If video
filtering is used, its bandwidth must
not be less than the instrument resolu-
tion bandwidth. For emissions beyond
50 kHz from the edge of the authorized
bandwidth, see paragraph (m) of this
section. If it can be shown that use of
the above instrumentation settings do
not accurately represent the true in-
terference potential of the equipment
under test, then an alternate procedure
may be used provided prior Commis-
sion approval is obtained.

(f) Emission Mask F. For transmitters
operating in the 220–222 MHz frequency
band, any emission must be attenuated
below the power (P) of the highest
emission contained within the author-
ized bandwidth as follows:

(1) On any frequency from the center
of the authorized bandwidth fo to the
edge of the authorized bandwidth fe:

Zero dB.
(2) On any frequency removed from

the center of the authorized bandwidth
by a displacement frequency (fd in kHz)
of more than 2 kHz up to and including
3.75 kHz: 30 + 20(fd -2) dB or 55 + 10 log
(P), or 65 dB, whichever is the lesser at-
tenuation.

(3) On any frequency beyond 3.75 kHz
removed from the center of the author-
ized bandwidth fd: At least 55 + 10 log
(P) dB.

(g) Emission Mask G. For transmitters
that are not equipped with an audio
low-pass filter pursuant to § 90.211(b),
the power of any emission must be at-
tenuated below the unmodulated car-
rier power (P) as follows:

(1) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency (fd in kHz)
of more than 5 kHz, but no more than
10 kHz: At least 83 log (fd/5) dB;

(2) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency (fd in kHz)

of more than 10 kHz, but no more than
250 percent of the authorized band-
width: At least 116 log (fd/6.1) dB, or 50
+ 10 log (P) dB, or 70 dB, whichever is
the lesser attenuation;

(3) On any frequency removed from
the center of the authorized bandwidth
by more than 250 percent of the author-
ized bandwidth: At least 43 + 10 log (P)
dB.

(h) Emission Mask H. For transmitters
that are not equipped with an audio
low-pass filter pursuant to § 90.211(b),
the power of any emission must be at-
tenuated below the unmodulated car-
rier power (P) as follows:

(1) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency (fd in kHz)
of 4 kHz or less: Zero dB.

(2) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency (fd in kHz)
of more than 4 kHz, but no more than
8.5 kHz: At least 107 log (fd/4) dB;

(3) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency (fd in kHz)
of more than 8.5 kHz, but no more than
15 kHz: At least 40.5 log (fd/1.16) dB;

(4) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency (fd in kHz)
of more than 15 kHz, but no more than
25 kHz: At least 116 log (fd/6.1) dB;

(5) On any frequency removed from
the center of the authorized bandwidth
by more than 25 kHz: At least 43 + log
(P) dB.

(i) Emission Mask I. For transmitters
that are equipped with an audio low
pass filter pursuant to § 90.211(a), the
power of any emission must be attenu-
ated below the unmodulated carrier
power of the transmitter (P) as follows:

(1) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency of more
than 6.8 kHz, but no more than 9.0 kHz:
At least 25 dB;

(2) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency of more
than 9.0 kHz, but no more than 15 kHz:
At least 35 dB;

(3) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency of more
than 15 kHz: At least 43 + 10 log (P) dB,
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or 70 dB, whichever is the lesser at-
tenuation.

(j) Emission Mask J. For transmitters
that are not equipped with an audio
low-pass filter pursuant to § 90.211(b),
the power of any emission must be at-
tenuated below the unmodulated car-
rier power of the transmitter (P) as fol-
lows:

(1) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency (fd in kHz)
of more than 2.5 kHz, but no more than
6.25 kHz: At least 53 log (fd/2.5) dB;

(2) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency (fd in kHz)
of more than 6.25 kHz, but no more
than 9.5 kHz: At least 103 log (fd/3.9) dB;

(3) On any frequency removed from
the center of the authorized bandwidth
by a displacement frequency (fd in kHz)
of more than 9.5 kHz: At least 157 log
(fd/5.3) dB, or 50 + 10 log (P) dB or 70 dB,
whichever is the lesser attenuation.

(k) Emission Mask K—(1) Wideband
multilateration transmitters. For trans-
mitters authorized under subpart M to
provide forward or reverse links in a
multilateration system in the subbands
904–909.75 MHz, 921.75–927.25 MHz and
919.75–921.75 MHz, and which transmit
an emission occupying more than 50
kHz bandwidth: in any 100 kHz band,
the center frequency of which is re-
moved from the center of authorized
sub-band(s) by more than 50 percent of
the authorized bandwidth, the power of
emissions shall be attenuated below
the transmitter output power, as speci-
fied by the following equation, but in
no case less than 31 dB:
A=16+0.4 (D¥50)+10 log B (attenuation

greater than 66 dB is not required)
Where:

A=attenuation (in decibels) below the maxi-
mum permitted output power level

D=displacement of the center frequency of
the measurement bandwidth from the cen-
ter frequency of the authorized sub-band,
expressed as a percentage of the authorized
bandwidth B

B=authorized bandwidth in megahertz.

(2) Narrowband forward link transmit-
ters. For LMS multilateration
narrowband forward link transmitters
operating in the 927.25–928 MHz fre-
quency band the power of any emission
shall be attenuated below the trans-

mitter output power (P) in accordance
with following schedule:
On any frequency outside the author-
ized sub-band and removed from the
edge of the authorized sub-band by a
displacement frequency (fd in kHz): at
least 116 log ((fd+10)/6.1) dB or 50 + 10
log (P) dB or 70 dB, whichever is the
lesser attenuation.

(3) Other transmitters. For all other
transmitters authorized under Subpart
M, the peak power of any emission
shall be attenuated below the power of
the highest emission contained within
the licensee’s LMS sub-band in accord-
ance with the following schedule:

(i) On any frequency within the au-
thorized bandwidth: Zero dB;

(ii) On any frequency outside the li-
censee’s LMS sub-band edges:
55+10log(P) dB where (P) is the highest
emission (watts) of the transmitter in-
side the licensee’s LMS sub-band.

(4) The resolution bandwidth of the
instrumentation used to measure the
emission power shall be 100 kHz, except
that, in regard to paragraph (2) of this
section, a minimum spectrum analyzer
resolution bandwidth of 300 Hz shall be
used for measurement center fre-
quencies within 1 MHz of the edge of
the authorized subband. If a video filter
is used, its bandwidth shall not be less
than the resolution bandwidth.

(5) Emission power shall be measured
in peak values.

(6) The LMS sub-band edges for non-
multilateration systems for which
emissions must be attenuated are
902.00, 904.00, 909.5 and 921.75 MHz.

(l) Other frequency bands. Transmit-
ters designed for operation under this
part on frequencies other than listed in
this section must meet the emission
mask requirements of Emission Mask
B. Equipment operating under this part
on frequencies allocated to but shared
with the Federal Government, must
meet the applicable Federal Govern-
ment technical standards.

(m) Instrumentation. The reference
level for showing compliance with the
emission mask shall be established, ex-
cept as indicated in §§ 90.210 (d), (e), and
(k), using standard engineering prac-
tices for the modulation characteristic
used by the equipment under test.
When measuring emissions in the 150–
174 MHz and 421–512 MHz the following
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procedures will apply. A sufficient
number of sweeps must be measured to
insure that the emission profile is de-
veloped. If video filtering is used, its
bandwidth must not be less than the
instrument resolution bandwidth. For
frequencies more than 50 kHz removed
from the edge of the authorized band-
width a resolution of at least 10 kHz
must be used for frequencies below 1000
MHz. Above 1000 MHz the resolution
bandwidth of the instrumentation
must be at least 1 MHz. If it can be
shown that use of the above instrumen-
tation settings do not accurately rep-
resent the true interference potential
of the equipment under test, then an
alternate procedure may be used pro-
vided prior Commission approval is ob-
tained.

[60 FR 37264, July 19, 1995, as amended at 61
FR 4235, Feb. 5, 1996; 61 FR 6155, Feb. 16, 1996;
61 FR 18986, Apr. 30, 1996; 62 FR 41214, July 31,
1997; 62 FR 52044, Oct. 6, 1997]

§ 90.211 Modulation requirements.

Each transmitter must meet the re-
quirements of either paragraph (a) or
(b) of this section. The requirements of
this paragraph do not apply to mobile
stations that are authorized to operate
with a maximum power output of 2
watts or less.

(a) Transmitters utilizing analog
emissions that are equipped with an
audio low-pass filter must meet the
emission limitations specified in
§90.210. Testing must be in accordance
with the rules specified in part 2 of this
chapter.

(b) Transmitters utilizing digital or
analog emissions without an audio low-
pass filter must be tested for certifi-
cation using the digital or analog mod-
ulating signal or signals specified by
the part 2 of this chapter. The certifi-
cation application must contain such
information as may be necessary to
demonstrate that the transmitter com-
plies with the emission limitations
specified in § 90.210.

[60 FR 37266, July 19, 1995, as amended at 62
FR 2039, Jan. 15, 1997; 63 FR 36610, July 7,
1998]

EFFECTIVE DATE NOTE: At 63 FR 36610,
July 7, 1998, § 90.211 was amended in para-
graph (b) by removing the term ‘‘type ac-
ceptance’’ each place it appears and adding

in its place ‘‘certification’’, effective Oct. 5,
1998.

§ 90.212 Provisions relating to the use
of scrambling devices and digital
voice modulation.

(a) Analog scrambling techniques
may be employed at any station au-
thorized the use of A3E, F3E, or G3E
emission, subject to the provision of
paragraph (d) of this section.

(b) The use of digital scrambling
techniques or digital voice modulation
requires the specific authorization of
F1E or G1E emission, and these emis-
sions will only be authorized subject to
the provisions of paragraph (d) of this
section.

(c) The transmission of any non-voice
information or data under the author-
ization of F1E or G1E emission is pro-
hibited. However, stations authorized
the use of F1E or G1E emission may
also be authorized F1D, F2D, G1D or
G2D emission for non-voice commu-
nication purposes, pursuant to para-
graph (k) of § 90.207.

(d) Station identification shall be
transmitted in the unscrambled analog
mode (clear voice) or Morse code in ac-
cordance with the provisions of § 90.425.
All digital encoding and digital modu-
lation shall be disabled during station
identification.

[43 FR 54791, Nov. 22, 1978, as amended at 47
FR 15340, Apr. 9, 1982; 49 FR 48711, Dec. 14,
1984]

§ 90.213 Frequency stability.
(a) Unless noted elsewhere, transmit-

ters used in the services governed by
this part must have a minimum fre-
quency stability as specified in the fol-
lowing table.

MINIMUM FREQUENCY STABILITY
[Parts per million (ppm)]

Frequency range (MHz) Fixed and
base stations

Mobile stations

Over 2
watts
output
power

2 watts
or less
output
power

Below 25 ...................... 1,2,3 100 100 200
25–50 20 20 50
72–76 ........................... 5 .............. 50
150–174 ....................... 5,11 5 6 5 4,6 50
220–222 12 .................... 0.1 1.5 1.5
421–512 ....................... 7,11,14 2.5 8 5 8 5
806–821 ....................... 14 1.5 2.5 2.5
821–824 ....................... 14 1.0 1.5 1.5
851–866 ....................... 1.5 2.5 2.5
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